Introduction
Scholarly journals are one of the principal media of communication within a scientific community. Biomedical journals in particular have gained importance with the introduction and development of the concept of evidence-based medical practice 1 . Medical professionals spend a considerable amount of time reading scholarly journals [2] [3] [4] [5] and consider these journals important for their clinical practice [5] [6] [7] .
The impact of a journal on the scientific community, as measured by the number of citations to published articles, is often perceived as a correlate of its quality 8 . Despite criticisms [9] [10] [11] , the impact factor (IF) calculated by Thomson Scientific (formerly the Institute for Scientific Information) has become a yardstick for judging the quality not only of journals, but also of the scientists who publish in them. However, in applied disciplines -rather than pure research disciplines -this does not always hold true: some of the journals viewed by physicians as being most important do not have high impact factors 5, 6 , and many journals with a large distribution and readership do not have IFs at all 12 . This is even more the case with journals 4 published for a purely national market, particularly if they are published in non-English languages; these journals often have a long publication history and a clear professional and societal role [13] [14] [15] , yet they struggle to maintain the inflow of manuscripts 16, 17 or to survive market challenges 18 . This contradiction is clearly exemplified in the field of medicine: on the one hand, medical science is undoubtedly international -there are clear benefits from rapid global transmission and dissemination of knowledge in the English language; on the other hand, daily medical practice continues to be carried out in the local language and may confront specific local health issues. Moreover, not all medical practitioners are proficient in English, so they try to keep abreast of the literature by reading national journals in their own language 19 . Among other potential users of national journals are policy-makers or medical professionals working abroad 20 .
Despite the warnings that the demise of non-English-language medical journals could lead to 'a loss of innovative potential, medical tradition, and diversity for the medical community at large' 21 , an increasing number of national journals are shifting to English as their language of publication, in both economically developing 22 and developed 23 countries. This move is commonly justified by the desire to increase the international visibility and to break out of the 'vicious circle of inadequacy' 24 . The goal of small journals is to become included in the prestigious Thomson Scientific databases such as Science Citation Index (SCI) 12, 25 , to obtain an impact factor, and thereby to become more attractive for potential contributors. This is obviously in line with the interests of journal editors, who aspire to a broader pool of submissions, and with those of authors, who want to publish their articles in more visible and widely-read journals. However, the change in language of publication is not necessarily in the interest of the majority of journal readers -medical practitioners.
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We surveyed medical professionals, both those working in academic institutions and in nonacademic general practices, to explore how much they read, and what they know about two Croatian general medical journals -one national journal published in the local language, and one international journal, published in English. A further aim of this study was to explore the opinions of medical professionals on how important Croatian national and international journals are in general, what importance should be attributed to reviewing for and publishing in these journals, and which types of articles should be given priority in these journals. For the purposes of our study, we defined national journals as all Croatian scientific journals published in the Croatian language, and international journals as all Croatian scientific journals published in a foreign language (primarily English).
Subjects and Methods

Journals
Liječnički vjesnik (LV) is a monthly, peer-reviewed professional journal, published in Croatian, with abstracts in English. It is an official journal of the Croatian Medical Association, established in 1877, and distributed to all members free of charge, since subscription to the journal is included in the membership fee. LV publishes articles under the following sections: Original Articles, Clinical Observation, Drugs and Procedures, Reviews, Advice in Pharmacotherapy, Health Care, Letter to the Editor, Obituaries and News. A substantial majority of authors who publish in LV are from Croatia. The journal is indexed in MEDLINE/PubMed, Elsevier's database Scopus and partially in EMBASE/Excerpta Medica.
At the time of the study, information on the LV was available online on the web-site of the Croatian Physicians' Society; article abstracts are available online since 2007 (http://www.lijecnicki-vjesnik.hlz.hr). 
Participants
In October 2005, the survey instrument and a stamped addressed envelope were sent by regular mail to 430 faculty members at all four Croatian schools of medicine (Zagreb, Rijeka, Osijek, Split), and to 343 Croatian general practitioners (GPs) from a representative sample developed for an earlier study. The sample was constructed from the list of all GPs working in Croatia in 2001 (n=2408), and was stratified by age, gender, vocational training, practice size, and geographical distribution. GPs were chosen as the control group vis-a-vis academic physicians because they are the most numerous group of physicians in Croatia and they work mostly alone, without much incentive to read medical journals regularly.
A week after the initial mailing, a thank-you letter with a reminder was sent to all addresses, and a month later an additional mailing of survey instruments, together with stamped addressed envelopes, was performed. A total of 198 (46%) faculty members and 87 (25%)
GPs returned the questionnaires. To increase the number of responses from GPs in our study, we surveyed attenders of a postgraduate course (which is a part of the specialist training in 7 family medicine) and a Croatian congress of family medicine. The final number of questionnaires filled out by GPs was 272. Eleven of them were faculty members and were analysed with the group of academic physicians. There was no significant difference in gender distribution between the group of GPs who answered the postal survey and the group of GPs that were surveyed at the postgraduate course and the congress (P=0.278, χ 2 -test). GPs in the former group were older than those in the latter group (median±interquartile range=47±8.75 vs. 45±10, P=0.001, Mann Whitney U test), but we considered this difference not to be sufficiently large significantly to affect the results of the analyses.
For seven respondents it was not possible to identify whether they were academic physicians or non-academic GPs, so they were not included in the comparisons between the two groups.
The total number of respondents was 466.
Survey instrument
The questionnaire (see Appendix), in Croatian, consisted of three parts. The first part collected the respondents' demographic data: gender, age, specialty (if any), academic degree, academic rank, field of work, weekly hours spent in reading medical journals, and selfassessed knowledge of English. The second part of the questionnaire aimed to assess the respondents' knowledge of LV and CMJ. Questions were posed about the language and frequency of the journals, geographic origin of the majority of authors who publish in the journals, the databases in which the journals are indexed, and the professional societies with which the journals are affiliated. In this part of the questionnaire, the respondents were also asked how often they read LV and CMJ, how they access the journals, if they have ever submitted manuscripts to or published articles in either of the journals, and if they would be willing to serve as reviewers for LV or CMJ. In the second part of the questionnaire, all questions were either single-choice or multiple-choice. 8 The third part of the questionnaire explored respondents' opinions about Croatian national and international medical journals in general. The former were defined as those published in Croatian, and the latter as those published in English. The respondents were asked to rate the importance of different types of journal articles (original research articles, review articles, case reports, systematic reviews and meta-analyses, translations of important articles from the world literature, guidelines for clinical practice, articles on Croatian medical terminology, articles on health policy, and biographies of eminent physicians); the importance of publishing articles by authors from different countries or groups of countries (Croatia, SouthEast Europe, transition countries, developing countries, developed countries), and focusing on readership from these countries or groups of countries; the importance of national and international journals for the Croatian national interest and for the Croatian medical profession; the importance of financial support by the state government to these journals; the importance respondents personally give to publishing in these journals; and the importance which should be attributed to reviewing for or publishing in these journals as criteria for professional and academic advancement. All items in the third part of the questionnaire were 4 point Likert-type scales with the following categories: 0 -completely unimportant, 1 -not very important, 2 -important, 3 -very important.
The questionnaire was piloted on 34 attenders of a postgraduate course in family medicine, and their responses were used to increase the clarity of questions, but were not included in the final database. The study was approved by the Zagreb University School of Medicine Ethics Committee.
Statistical analysis
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The McNemar test 27 was used to test the differences, both within the whole sample and within subsamples (academic and nonacademic physicians), in the frequency of reading LV and CMJ, how the journals were accessed, respondents' willingness to serve as a reviewer, and their publishing history. The Mann-Whitney U test 27 was used to compare the age distribution in the group of GPs who answered the postal questionnaire with that in the group of GPs who were surveyed at the congress or postgraduate course. The Chi square test 27 was used to test the differences in gender distribution between the two groups of GPs. The Chi square test was also used to test the differences between academic and nonacademic physicians in reading patterns, willingness to serve as a reviewer and history of publishing in LV and CMJ.
Wilcoxon Signed Ranks Test 27 was used to test the differences in median score of knowledge about LV and CMJ, and the differences between LV and CMJ in the importance attributed by respondents to different categories (e.g. types of articles, geographic origin of authors and readership, reviewing for and publishing in national and international journals). The test was used to test the differences in the importance attributed to different types of articles within national and international journals. Multivariate logistic regression analysis 27 was applied to determine the predictors both of knowledge about LV and CMJ and of attributing high importance to national or international journals. The level of statistical significance was set at P<0.05. All analyses were performed using SPSS 13 for Windows.
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Results
Medical faculty comprised 43.1% of the respondents, and GPs 56.9%. A quarter of respondents spent more than three hours a week reading medical journals. The majority rated the level of their English as average or better ( More respondents said that they accessed the printed copy of LV (n=353, 83.1%) than of CMJ (n=207, 48.7%, P<0.001, McNemar test), and the number of respondents who said that they did not access LV (n=39, 9.2%) was significantly lower than those who did not access CMJ (n=136, 32.0%, P<0.001, McNemar test). A hundred and six (32%) respondents said that they accessed CMJ online, whereas 32 (6.8%) respondents reported accessing LV online (P<0.001,
McNemar test).
There was no significant difference in the number of respondents who were willing to serve as reviewers for LV (n=146, 34.0%) or for CMJ (n=153, 35.6%, P=0.337, McNemar test), in the number of respondents who had ever submitted a manuscript to LV (n=143, 32.8%) or to CMJ (n=148, 33.9%, P=0.644, McNemar test), or in the number who had ever published an article in LV (n=126, 29.1%) or in CMJ (n=119, 27.5%, P=0.500, McNemar test).
Academic physicians spent significantly more time than non-academic GPs reading medical journals ( Table 2) . They were more willing to serve as reviewers and more often stated that they had ever submitted an article to, or had an article published in, LV or CMJ (Table 2) .
Significantly more respondents, both those working in academic institutions and those in nonacademic general practices, had read every issue of LV than of CMJ (Table 2) .
To estimate respondents′ knowledge of LV and CMJ, we took the sum of the number of correct answers to the questions about the 1) language of the journals, 2) frequency of the journals, 3) geographic origin of the majority of authors who publish in the journals, 4) databases in which the journals are indexed, and 5) professional societies with which the journals are affiliated. The median score of the respondents' knowledge of LV was significantly higher than that of CMJ (C=3, interquartile range 1 vs. C=2, interquartile range 2, P<0.001, Wilcoxon Signed Ranks Test).
We performed a multiple linear regression analysis to explore the relationship between We also found significant differences in the importance attributed to different types of articles within national and international journals (Friedman test, P<0.001) (Figure 1) . In national journals, the respondents rated guidelines for clinical practice as most important, followed by original scientific articles, narrative reviews, and case reports; biographies of eminent physicians and articles about health care policy were rated least important (Figure 1) . In international journals, original scientific articles were considered most important, followed by narrative reviews, systematic reviews and meta-analyses, and guidelines for clinical practice, with biographies of eminent physicians and articles on medical terminology coming last Respondents judged the publication of national and international journals to be equally important for Croatian national interests. However, the publication of national journals was more frequently rated 'very important' for the Croatian medical profession than that of international journals. Financial support by the state government was considered more important for national than for international journals. When asked to rate how important it was for them personally to publish in one or other type of journal, more respondents attributed very high importance to publishing in international journals than in national journals ( Figure   3 ).
We performed multiple linear regression analysis to explore the relationships between different aspects of importance attributed to national or international journals as criteria and the following predictors: gender, age, having a specialty, working in an academic setting, having a PhD, field of work, time spent reading medical journals, knowledge of English, means of accessing CMJ and LV, knowledge about CMJ and LV, and reading of CMJ and LV 13 during the previous year. The model explained a relatively small percentage of variance (2-28%) (Table 3) .
Working in academic medicine, good knowledge about CMJ, and younger age were significant predictors of attributing high importance to international journals. Working in academic medicine was a negative predictor, and regular reading of medical journals a positive predictor for attributing high importance to national journals (Table 3) .
With regard to both professional and academic advancement, reviewing for and publishing in international journals were more frequently rated as 'very important' than reviewing for or publishing in national journals (Figure 4) . Multiple linear regression analysis showed a significant association between having a specialty in any field of medicine and attributing high importance to reviewing for and publishing in international journals. Also, the more respondents knew about the CMJ or read medical journals in general, the more likely was that they would attribute a higher importance to reviewing for and publishing in international journals (Table 4) .
Discussion
Our study found significant differences among Croatian physicians, in reading patterns and opinions, between national and international journals. Those working in academic institutions (schools of medicine) spent more time reading medical journals than their non-academic colleagues. All physicians were better acquainted with the Croatian-language LV than with English-language CMJ, but they generally attributed high importance to both journals. The respondents thought that both national and international Croatian journals should focus primarily on Croatian authors and readers. For them personally, publishing in a Croatian international journal was seen as more important than publishing in a national journal.
14 Similarly, respondents thought that both reviewing for a journal and publication should be more highly valued as a criterion for professional and academic advancement when it concerned Croatian international than national journals.
The limitations of our study are related to a relatively low response rate and the mixed composition of the sample of GPs, which may have had a negative impact on the generalizability of the findings. Low response rates are not uncommon with postal surveys of physicians, and often do not exceed 50% 29 . As with any postal survey, the respondents may have been those who are more accustomed to read and respond to paper mails, and therefore perhaps more conservative than the population as a whole. Although a significant portion of the GPs in this study constituted a convenient sample, the postgraduate course and the congress, at both of which the respondents were surveyed, were attended by GPs from all over Croatia, which may increase the representativeness of the sample.
Data in the literature show that almost all health professionals regularly read medical journals and indicate that the time spent in reading has increased, from an average of 60 hours per year in the 1980s 30 to almost double that in recent years 2, 3 . According to our survey, Croatian academic physicians spend an average of 192 hours per year reading medical journals, nearly twice as long as their non-academic colleagues. This is in accordance with previous studies which found that physicians outside the university read journals considerably less than do medical faculty 2, 3, 6 .
The finding that 40% of respondents said they read every issue of LV, as opposed to only 9.3% who read every issue of CMJ, can be explained by the fact that LV is the official journal of a large professional society whose members all receive free print copies of LV. CMJ, on the other hand, does not have a broad membership base, but is freely available online. However, Internet connections are not widely available in Croatian hospitals, which limits the use of the online editions of journals such as CMJ. In other settings, such as among UK surgeons, it has been found that readership patterns are influenced by membership journals 6 . Another possible reason for the relatively small percentage of regular readers in our study may be that both of the journals studied are general medical journals, whereas more than 80 percent of respondents were specialists (including the specialists in family medicine who work as GPs).
As expected, Croatian physicians knew more about LV than about CMJ. Working in an academic setting was a significant predictor of knowledge about both journals, suggesting that academic physicians monitor both Croatian-and English-language national publications.
Our respondents rated Croatian national and international journals as equally important for national interests, but thought that financial support by the state government should be directed more towards national than international journals. On the other hand, for them personally it was more important to publish in Croatian international than in national journals.
In all these ratings academic physicians scored higher than their non-academic colleagues.
These findings most probably reflect a situation in which physicians are more inclined to use journals in their native language for their clinical practice, but are under pressure to publish in English-language journals indexed in prestigious bibliographic databases and visible to the global scientific community. The preference for publishing in international journals may also have to do with researchers' own interests and their perception of the importance of their field of study 31 .
When asked to indicate the types of articles they would prefer to see in Croatian international journals, the respondents in our study gave priority to original research, followed by 16 systematic reviews and meta-analyses, which are also considered as items of original research 32 . On the other hand, guidelines for clinical practice, narrative reviews, case-reports and translations of important articles from the world literature were preferred content of Croatian national journals. This is perhaps the most important finding of our study for journal editors, owners, and policy-makers, particularly those in non-English speaking countries.
International journals are perceived as having a scientific role -they should act as the 'gatekeepers' of credible science 33 and transmit it to the widest possible audience. National journals, on the other hand, are perceived as having a 'professional' role -they should be readable and easily accessible to local physicians, conveying clinically relevant information in a digest form, primarily for educational and professional purposes 34 . They can play a major role in harnessing knowledge for public policy and in translating the most recent findings of global research to practice in their local environments. We argue that it is not necessary for national journals to publish original scientific articles, and if they do so, they should very carefully follow the highest standards of editorial practices, including international peer review to ensure an independent and unbiased assessment of manuscripts. This is, however, not always possible, especially for journals published in languages with a limited number of speakers. Unfortunately, the result is that some national journals serve only as a vehicle of poor science, which is detrimental for the development of a culture of scientific inquiry based on values and integrity. It is the responsibility of national journals to foster such culture and help researchers, particularly those in early stages of their careers, to learn "the rules of the game" before they enter the world of international science.
In conclusion, our study demonstrated the unique position of national journals in the medical profession. In spite of the fact that they usually cannot reach a global readership, national journals are widely read in their countries and can provoke considerable interest and discussion 35 . However, there is a gap between the needs of physicians as readers and as authors of articles in medical literature 36 . This gap could be further explored, perhaps by qualitative research designed to elucidate the habits and preferences of physicians as users and producers of medical literature. In this study we used a survey to explore the opinions of two large groups of physicians -those working in academic institutions and non-academic general practice, but there are many other physicians who belong to neither of these two categoriesmostly those working in non-academic hospitals, and their opinions may be worth further investigation.
From the policy standpoint, measures should be taken to support national journals published in local languages by providing them with necessary funds. Furthermore, reviewing for 37 and publishing in national journals should be recognized as a valuable contribution to the advancement of the medical profession, and the educational role of national journals should be encouraged. 
†
Percentages refer to the total number of academic (n=198) and non-academic physicians (n=261). For seven respondents it was not possible to identify whether they were academic physicians or non-academic GPs, so their answers were not included in these analyses. ‡
McNemar test.
28 Table 3 . Multiple linear regression analysis of relationships between importance attributed to national or international journals as criteria and the following predictors: gender, age, having a specialty, working in academic medicine, having a PhD, field of work, time spent reading medical journals, knowledge of English, means of accessing Croatian Medical Journal (CMJ) and Liječnički vjesnik (LV), knowledge of CMJ and LV, and reading of CMJ and LV during the previous year. Only significant predictors are presented.
National journals International journals Criterion Predictors
Odds ratio 95% 
Appendix.
Questionnaire used in the study.
Dear colleague,
The aim of this questionnaire is to find out how well informed physicians are about two Croatian medical journals, and to explore their opinions about the role of national and international scientific journals that are published in Croatia.
We would be grateful if you would answer this questionnaire. Enclosed please find a return envelope. 
